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(54) PHASE SHIFT PHOTOMASK BLANKS. PHASE SHIFT PHOTOMASK, AND THEIR MANUFACTURE 

(57)Abstract: 



PURPOSE: To provide a phase shift mask which satisfies optical 
characteristics and chemical resistance, has high pattern 
precision, and develops no pattern crack. 
CONSTITUTION: When phase shift films 10, 40 for shifting the 
phase of exposure light are formed, phase shift photomask blanks 
are formed with about the thickness directional center being set 
to a composition having a slow side etching speed S when the 
films are formed with a single composition, so that the difference 
in the side etching quantity differed in the thickness direction of 
the phase shift films 10, 40 is minimized, and when phase shift 
photomasks 35, 39 are formed by dry etching, the side surfaces of 
shifter parts 7, 17 are raised almost vertically from transparent 
bases 5, 15. The regulation of adding ratio of NO gas at sputtering 
suffices for the use of a molybdenum silicide oxide nitride film as 
the phase shift film. 
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Ti^fiKSSWSffii 5±{c, giJIHU 1-35 9 4 

— evicts 5 ot, 3^n.o*Maa«rtTif\ <t 
[0 0 6 0] rwtlw^s/^yy^frit 

^£E^)3~4mTorr, ^y^I)l4 3 0~4 5 5 V, 
*'<y#«8tl. OAX'fct), lftfE8SlJf8S4 lri>fc>gS 

O 2. 7%d»b4. 2%*-C*JPJK 

tK2a>9mW4>MBf7 



[0 06 1] lWIES&5llg4 S^e>fB9|||4 9 

20 JI&NO#*©«S!lOtt£fc|*e>U NO^* 

8IW£*©«««4. 2%*>?>2. 7%*Tjfe^i-*"f5 

[0 0 6 2] #*«rjeWUfcfc*ON0^8(Efti«-Jl 
©flUfftSr, «r8E*2wffi*^rt«ltHHcj:ij*«>fcjK 
S24 8 nmtiSft4 8 8 nmlCtttt&JBtten tr«g 
k b ht>*kT®.<nU 3 icjjrf-. 

[0 0 6 3] 
[*3] 





NOt'X 
(SCCM) 


NO*'* 

tms 




&g248am 


{££488 nm 




KB 

(nn) 


n 


& k 


n 


& k 




3.6 


2.7 


5.57 


2.180 


0.5879 


2.238 


0.4653 




4.6 




it 

an 


5.57 


1.942 


0.5748 


2.264 


0.3733 


SS3Ji§? 


5.6 




6.14 


1.885 


0.4571 


2.174 


0.2701 




6.65 




f 


6.14 


1.860 


0.3419 


1.976 


0.1969 


SSSJSfig 


7.7 


4.2 


63.5 


1.868 


0.3385 


1.972 


0.1964 


&6J8H 


6.65 


> 




6.14 


1.860 


0.3419 


1.976 


0.1969 




5.6 




m 

to 


6.14 


1.885 


0.4571 


2.174 


0.2701 




4.6 




5.57 


1.942 


0.5748 


2.264 


0.3733 




3.6 


2.7 


24.1 


2.180 


0.5879 


2.238 


0.4653 
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[0 0 6 4] fcja, 8 1 11814 1 £8911814 9, SB 2 
11814 2 ill 811814 8, 8 311814 3 iS&7lI8l4 
7, ft4lBM4&$6ARU6a/jMtfttt&|g|Cici, 

£*:«>, ncraettRasAiisji. rjr, 

[0 0 6 5] ^!Srfi!tl8lty5:i:tlimisES«S:lHllc$-fr 
fcfc*t>, IWA»fe**fc*aa*li3. 7-4. 2 nm 

&* JttffigXU 5 6 - 6 3 n rn/m i n 

I£fc5 0 10 
[0 06 6] 2fctCl. :©tttti/7F7*h7^?7*7^ 

itfcU, «WI!i©Wt«tWi:WfWRaoRF-f* 
h i^* MK2 3<dt»c->7^ 

[0 0 6 7] WE'>7^-ffl5 2 7ffl!lffi5rmfPlUfc£ ' 20 
5, IWKSS 1114 l*>6>SfJiE89ll8S4 9 0#B0f 

\M.\c$.t>±.fc-oX\>^1t<, 

[0 0 6 8] Cro&tav'^ N 7* h-v^j? 3 8^35^38 
3ftfciflE7*hl'i>*h«( 2 3 S3 
(b)lc*i"J:5*. Wi^'>7f-M2 7k, -tolWfcHfc 

[0 06 9] If 24 8nm, 4 8 8 n mfcfcttSlHNB 30 
{atS->7 h^;7"7V^3 7, &l>'iftlEft*l 

•>7 3 9WS(lEv'7^-gP2 7C07tiSii 

♦THE, 3MIRt"C**vttx 4 . 8 %, 2 8 %Xt> 0 , ffi 
E*3*»fe#»fctt*ttT!*iVE'iX4. 6 2%, 2 8. 

[0 0 7 0] MC(1 2), (1 3)^Srffi^LT. 

jfcB2 4 8 nm, 4 8 8 n mKj3tt5fttBS'7 h£ * t 
NEW dSr*»fct 7 9. 8° , 1 3 

o. 9nmfcJUti£ft. *M«[teitti»ofc. 

[0 0 7 1] *fc, WIEtttt->7 40 
**3 7K**L-C, WIEJBlOjllt«-CffofcOfclSI« 

SiJ^L/io iStfi2 4 0nm~5 4 6nmrol 

BK*irt63K*i*TO|Mstt, RXAttKltiitrtt-c 
0. l %*«■(?«) 9 , *ttffl±BW*«ftvHI-efcofc. 
[0 0 7 2] mnES-SHfifclTH:, ffflfEftta->7 h 
Il0> 4 0»M, 3 5 0t, 3B»|R]ff>!Rkteafr?T 

ofctf, -tro&&su:#;t, 2 5o°c, nmoiMiyi 

SrltUfctttt->7 h7* V-*xt7y>9x\z.-o^X\> 



!frM¥8-2 6 2 6 8 8 
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4 0 nm~5 4 6 n mWffifflK&rtSft^ia^TcD^U; 

li, RKAttMMMI'e*l*9 0. l 9, + 

[0 0 7 3] S<rfE#*ISCTT(ifit1 ; a->7 hRfr* 

/<y^y^^-eritBti-5IBlC. Ar^|:3. 6-7. 
7SCCM©NO^(ft«5»*-C2. 7-4. 2%)£8s 

ici-izk tfsjmx'b * # . t >r nrossjD^j^-c t its 

[0 0 7 4] HK, mFlE£3gWJfiAr #*ICNO#* 
[0 0 7 5] M^Sfe, M£JIU0>£ttfll££2Ojt)fe 

*yyry->yf--Y K^kS<t«g7!i^)j£5 3i 

9l<7)#lK-CfeofcjJt, 41-81, 

Srt»ll££ixS*>C9-C 1 l±fc<, Cri, Mol, T 
aH, N b <& Wflg, H(H, CrSiK, Mo-Si 
I8f , Ta-Sii, N b • S i R, W « S i R, H f • 

s iis, cKfcroift^iR, mm, mm, mtmt 
m, mtmkmmx-$>vxb£<, wton^i 
mmomm&m^x&ft^ HK*«wtLTfcj:^u 
2a^£ji±o»i8iSr3i±a^tT^iia-c0i[ta>'7 ms 

[0 0 7 6] RF-7^4o^'^P^/$ 

oxt>*mw<otiLfti/7 Y7* v-**?%mfe-tz>~ k 
it^mx'hio 

[0077] #*5, ±mnmm\zis\-fzyt*£&)%f&<Dm 

^tt, Kr Fxdf->vi/- if-SrffifflLTRjtf^HSrff 

5 r iSr^gg|;fiv^r, -troi^— ^-<D^7tS?fi2 4 8 

[0 0 7 8] 

ib, jEmft'<f-^M&<D&.m->7 V7* h-rxttm 
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[0 0 7 9] 

[Ell] (a)~(e) :**W©JBlO*lt«©(t«-> 

[®2] mi(e)<»Gm>/7 v-r^wmmM 

[0 3] ( a ) , ( b ) : *36W<Of& 2 0>**«©ffiffl* 

7 17* Y^*9<n®&*m*Wft^ttt><r>JMm 

104] *<0ffiffi->7 Y7* \-**.t<F>W&&$'V>V$\ 
ffi£MISLfc0 

[05] No^iiDIit-f Kiyf 

[0 6] **Hicffl^ac*!jj-e$$riWS6B«>-« 



(9) tMf 8-2 6 2 6 8 8 
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[07] (a)-(c):«f*SWffi->7|>7*|.7 
[08] (a)-(c) : Ufcs7 Y7* Y^^f^m^ 
[09] '&&&ffi<DtiLl®'>7 V7* Y-?*t<DWk : & 

^ro»rBi^m^L^0 
[ff*oMJ] 

5, 1 5 mwm& 6, 1 6 ffiBU 7, 

10 1 7 ->7^-ffl5 

10, 4 0 {SLft'>7 Ym 3 1, 3 7 ffiffi 

>7 h?* Y-?*?7'7>ir X 3 5, 3 9 fcfg 

2 0 7 *y ^T^lUNf Y9 — Vy Y S 



[01] 



[02] 



(10) 



®ffl¥8-2 6 2 6 8 8 



[B4] 106] 




(11) 



6 2 6 8 8 



[08] 



(a) 



JIT 



( b) 
m m 



(c) 



AAJOV. 



(72) 



» m 



(72)ie^# wm flw 
(72)*w# mm wrr 



